Identification and quantitation of fatty acid ethyl esters in biological specimens.
Fatty acid ethyl esters, recently described as enzymatic products of nonoxidative ethanol metabolism in the heart, may represent a mediator or marker of ethanol-induced organ pathology such as alcoholic cardiomyopathy. This study was designed to develop a method for the extraction, quantitation, and definitive identification of fatty acid ethyl esters formed both in biological specimens and during enzymatic incubations. First, several potential sources of error were identified and characterized. Tissue extraction with alcohols led to the time, temperature, and concentration-dependent nonenzymatic formation of fatty acid alcohol esters. Contamination of both substrates, [14C]ethanol and 14C-fatty acid, used to measure enzymatically mediated fatty acid ethyl ester synthesis, could be removed by purification. Accurate quantitation of fatty acid ethyl esters in tissue was achieved using acetone as an extraction solvent, after which isolated lipids were thin-layer chromatographed on silica gel developed with an apolar solvent system (petroleum ether:diethyl ether:acetic acid, 75:5:1). Gas chromatography and mass spectroscopy identified individual fatty acid ethyl esters. The reproducibility of this assay was high, as assessed by quintuplicate determinations of fatty acid ethyl esters formed in liver and heart homogenates, a method with standard deviations 4 to 11% of the mean.